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Main Store

Address Input Write

Date
Read

MAR

MBR

IR

PC

D0

ALU

CU

 

MAR
C

C
MBR

F
1

0
F

C
D0

C
PC 

IR 
C

System

Bus

GMSR

GMSW

GMBR

GIR

GPC

GD0

GALU

R

W

MBR

E

E

E

E

E

IR

PC

D0

ALU

P
Q

f(P,Q)

$&% ' «��G« w`� q{������f ��y�j���� q�rt��s9f ���V� h#^���d ,�a�h;�Sjlq9�SuV�;h���r jlqU� . } 143

Instruction            Time                              Enables                                  Clocks

Fetch

Add
Store

Sub

Inc

Dec

Bra

Beq

T
T
T
T
T

T
T

0
1
2
3
4

0

0
1

Load

T0

2T

T
T0
1

T2
T0
T1
T2
T3

T

T0
T1
T2
T3

T0

T0

Flip-Flop

MBR     IR      PC      D0       ALU           MAR     MBR      IR      PC         

0        0      1      0          0               1         0         0      0    
0        0      0      0          0               0         0         1      0       
0        0      1      0          0               0         0         0      0    
0        0      0      0          1               0         0         0      1     
0        1      0      0          0               1         0         0      0     

0        0      0      0          0               0         0         0      0     

0        0      0      1          0               0         0         0      0     
0        0      0      0          0               0         1         0      0    
1        0      0      0          0               0         0         0      0     
0        0      0      0          1               0         0         0      0     
0        0      0      0          0               0         1         0      0     
1        0      0      0          0               0         0         0      0     
0        0      0      0          1               0         0         0      0     
0        0      0      0          0               0         1         0      0     
1        0      0      0          0               0         0         0      0     
0        0      0      0          1               0         1         0      0     
1        0      0      0          0               0         0         0      0     
0        0      0      0          0               0         1         0      0     
1        0      0      0          0               0         0         0      0     
0        0      0      0          1               0         1         0      0     
1        0      0      0          0               0         0         0      0     

 0         1      0      0          0               0         0         0      1      

 0         1      0      0          0               0         0         0      Z     

SET    RESET

0             0
0             0
0             0
0             0
1             0

0             1

0             1

0             0
0             0
0             1
0             0
0             0
0             1
0             0
0             0
0             0
0             1
0             0
0             0
0             0
0             1

0             1

0             1
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Ù=@b½YTGC*½YTG8YC�C*EG3 ½;\X<9Ó ½YTGC*3 ¾|\l½Y8YF|5�½Y3 <S¾Ö8YC�ÕS36\l½YC�8#½YT|7{½�:=C�½YC�8YIP3 ¾GCU\#½YTGC�3 ¾|\l½Y8YF|5�½Y3 <S¾!½Y<
EDC�C#"=CU5�F=½YCU:¦Ý
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3 ¾NT|798;:=¹�798YC�8YCUÁVFG3 8YC�IPC�¾V½;\43 ¾�½YC�8YI?\#<9Ó ¾xFGI*EDC�8�<9Ó�ã|3 Ñ=×pã|<SÑ|\�@DO�\#3 ½X¹43 H HtEDC�\�C�C�¾!3 ¾
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r0

D    Q

Clk

Output

Master

Clock

Gene selects gate’s nature (AND, NAND, OR, NOR and XOR)

and inputs’ sources 

Delayed output signal

Gene selects gate’s nature

 V

V

V

V

V
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COUNTER
Master
Clock

Input Signals

Clk       Clk/2    Clk/4

0  0  0
0  0  1

Instruction Register: I2 I1 I0

0  1  0
0  1  1
1  0  0
1  0  1
1  1  0
1  1  1

ADD
STORE

  LOAD

SUB

DEC
BRA
BEQ

INC

1
2

3

Delayed Output Sugnals: MBR-ENABLE(T - 1), IR-ENABLE(T-1), PC-ENABLE(T-1),
D0-ENABLE(T-1), ALU-ENABLE(T-1), MAR-CLOCK(T-1), MBR-CLOCK(T-1),

IR-CLOCK(T-1), PC-        ,CLOCK(T-1), D0-CLOCK(T-1), F1(T-1),,WRITE(T-1), RESET(T-1),

, READ(T-1)   SET(T-1) and F0(T-1).
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V V

V

V

OUT= 0

a
c

b
a

4/8

8/8

Mutation

(B)

Fixed Output
Gate

F
F

F

2
1

3

(A)

Truth Table
a  b  c
0  0  0   0
0  0  1   1
0  1  0   0
0  1  1   1
1  0  0   1
1  0  1   1

1  1  1   0

F
1

Fitness = F + +F
2

F
31

1  1  0   0
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